Tidal interactions between galaxies can trigger star formation, which contributes to the global star formation rate density of the universe and could be a factor in the transformation of blue, star-forming galaxies to red, quiescent galaxies over cosmic time. We investigate tidally-triggered star formation in isolated close galaxy pairs drawn from the Prism Multi-Object Survey (PRIMUS), a low-dispersion prism redshift survey that has measured ∼120,000 robust galaxy redshifts over 9.1 deg 2 out to z ∼ 1. We select a sample of galaxies in isolated galaxy pairs at redshifts 0.25 ≤ z ≤ 0.75, with no other objects within a projected separation of 300 h −1 kpc and ∆z/(1 + z) = 0.01, and compare them to a control sample of isolated galaxies to test for systematic differences in their rest-frame F U V − r and N U V − r colors as a proxy for relative specific star-formation rates. We find that galaxies in r p ≤ 50 h −1 kpc pairs have bluer dust-corrected U V − r colors on average than the control galaxies by −0.134 ± 0.045 magnitudes in F U V − r and −0.075 ± 0.038 magnitudes in N U V − r, corresponding to a ∼ 15 − 20% increase in SSFR. This indicates an enhancement in specific star formation rate due to tidal interactions. We also find that this relative enhancement is greater for a subset of r p ≤ 30 h −1 kpc pair galaxies, for which the average colors offsets are −0.193 ± 0.065 magnitudes in F U V − r and −0.159 ± 0.048 magnitudes in N U V − r, corresponding to a ∼ 25 − 30% increase in SSFR. We test for evolution in the enhancement of tidally-triggered star formation with redshift across our sample redshift range and find marginal evidence for a decrease in SSFR enhancement from 0.25 ≤ z ≤ 0.5 to 0.5 ≤ z ≤ 0.75. This indicates that a change in enhanced star formation triggered by tidal interactions in low density environments is not a contributor to the decline in the global star formation rate density across this redshift range.
1. INTRODUCTION Interactions between galaxies are an important process in the evolution of galaxies with cosmic time, as they can affect various galaxy properties such as star formation rate, morphology, and gas fraction. Simulations have shown that major interactions and mergers between galaxies can produce disturbed morphologies and trigger starbursts (e.g. Toomre & Toomre 1972; Barnes & Hernquist 1991 Mihos et al. 1992; Kauffmann et al. 1993; Mihos & Hernquist 1994 Springel 2000; Tissera et al. 2002; Bundy et al. 2005; Cox et al. 2006; Di Matteo et al. 2007 , 2008 Lotz et al. 2008) . Interacting and merging systems can also trigger intense infrared emission in gas-rich galaxies, resulting in the formation of luminous and ultra-luminous infrared galaxies (LIRGs and ULIRGs; Sanders & Mirabel 1996 , and references therein). The increase in the incidence of LIRGs and ULIRGs at intermediate redshifts (Le Floc'h et al. 2005; Rujopakarn et al. 2010) suggests that the decline in the global star formation rate since redshift z ∼ 1 (Lilly et al. 1996; Madau et al. 1996; Chary & Elbaz 2001; Pérez-González et al. 2005) may be caused by a decrease in the amount of star formation triggered by interactions over time.
Past studies have shown that star formation triggered by major mergers is not a significant fraction of the overall star formation rate at intermediate redshifts, however. Using data from the Galaxy Evolution from Morphology and SEDs survey (GEMS; Rix et al. 2004) and Classifying Objects by Medium-Band Observations in 17 Filters (COMBO-17; Wolf et al. 2001 Wolf et al. , 2004 ) survey, Wolf et al. (2005) found that morphologically-identified merging galaxies contribute roughly 20% of the ultraviolet luminosity density (and thus, star formation rate density) at z ∼ 0.7. Robaina et al. (2009) used data from GEMS and COMBO-17, along with data from the Space Telescope A901/2 Galaxy Evolution Survey (STAGES; Gray et al. 2009) , to show that 10% of star formation at 0.4 ≤ z ≤ 0.8 is triggered by these major interactions. The conclusions drawn from these observational studies are in general agreement with the results of simulations performed by Hopkins et al. (2010) , who find that only ∼ 5 − 10% of the star formation rate density out to z ∼ 6 is the result of merger-induced starbursts.
While star formation triggered by major interactions and mergers may not be a significant contributor to the evolution of the global star formation density, it is also important to examine the properties of the likely progenitor population − close galaxy pairs (e.g. Patton et al. 2000; De Propris et al. 2007 ) − to investigate whether more frequent tidal interactions in close pairs could play a role. Searches for close galaxy pairs have been used by many independent studies to derive the evolution of galaxy merger rates out to intermediate redshifts (e.g. Burkey et al. 1994; Carlberg et al. 1994; Patton et al. 1997 Patton et al. , 2002 Le Fèvre et al. 2000; Lin et al. 2004 Lin et al. , 2008 Bell et al. 2006; Kartaltepe et al. 2007; de Ravel et al. 2009 ). Star formation triggered by these tidal interactions may also consume much of the galaxies' cold gas, which could be a key factor in the transformation of blue, star-forming galaxies to red, quiescent galaxies. We expect it would be a bigger factor in dense environments where these interactions are more common, so tidallytriggered star formation may also be an important contributor to the redshift evolution of galaxies in different environments.
The first indication that tidal interactions could affect galaxy properties was found by Larson & Tinsley (1978) , who observed that interacting systems identified by peculiar morphologies showed much greater scatter in their optical color distributions in comparison to morphologically-normal galaxies. This was interpreted to be the result of a recent burst of star formation triggered by the tidal interaction. Subsequent studies (e.g. Condon et al. 1982; Keel et al. 1985; Kennicutt et al. 1987) found similar results indicating that rapid bursts of star formation were associated with tidal interactions between galaxies. Most studies of tidally-triggered star formation in close galaxy pairs have been performed at low redshift (z 0.1) using Hα emission as the main diagnostic of star formation rate. These studies have indicated that there is an overall enhancement in the star formation rate of close pairs of galaxies relative to a similar population of isolated galaxies, and that the strength of the enhancement is anticorrelated with the pair separation. One of these early studies by Kennicutt et al. (1987) found an enhancement in both Hα and far-infrared emission in interacting galaxies compared to isolated galaxies, accounting for ∼ 6% of the total massive-star formation in luminous star-forming galaxies. However, they found that the degree of enhancement had a large variation and that they were strongly biased toward unusually bright and active systems. Thus, they were unable to draw conclusions about more typical interacting galaxy pairs.
In order to isolate the effects of star formation triggered by tidal interactions, it is important to take into account the local environments of the galaxies in question.
Dense environments, such as galaxy groups and clusters, are the most likely locations of tidal galaxy-galaxy interactions. However, these dense environments have a higher fraction of red elliptical galaxies with little ongoing star formation (Dressler 1980; Postman & Geller 1984; Hermit et al. 1996; Guzzo et al. 1997; Giuricin et al. 2001; Gómez et al. 2003; Kauffmann et al. 2004; Blanton et al. 2005) . It has been shown that tidally-triggered star formation in galaxy pairs is more pronounced at low densities, likely due to the fact that galaxies in dense environments have had their gas content exhausted by previous interactions (Sol Alonso et al. 2006 ). Barton et al. (2007) used simulations to find that a significant fraction of close pairs tended to lie in host dark matter halos that contained more galaxies than just the two in the pair. They established that in order to isolate triggered star formation, a sample of isolated pairs must be constructed and compared to a sample of isolated galaxies in the same sparse environments. Perez et al. (2009a) investigated the effects of various sources of bias that could influence the results derived from a comparison of galaxy pairs to a control sample. Using semi-analytical models, they showed that the local density in the environment of close pairs and the control galaxies is one of the most significant sources of bias and must be accounted for when selecting an appropriate control sample.
For observational studies, selecting a large sample of galaxy pairs in low-density regions is difficult due to the low frequency of close pairs that lie in these environments. Only large-scale redshift surveys such as the Sloan Digital Sky Survey (SDSS; York et al. 2000) and 2dF Galaxy Redshift Survey (2dFGRS; Colless et al. 2001 ) can provide datasets with sufficient volume for statistical studies of galaxy pairs in a variety of environments. The spectroscopic data from these surveys can be used to create a sample of true isolated galaxy pairs by filtering out interloping apparent pairs that are close in projected separation but far apart in redshift, as well as deprojecting nearby galaxies to get a better handle on their local environments.
More recent galaxy pair studies (Nikolic et al. 2004; Woods & Geller 2007; Ellison et al. 2008; Li et al. 2008) have taken advantage of these larger samples from the SDSS and found an anticorrelation between specific star formation rate (SSFR) and projected separation, r p , between the pairs within ∼ 30 h −1 − 100 h −1 kpc. These works do not explicitly account for the local environments of the pair and control galaxies, allowing them to define large pair samples containing several thousand galaxies. Li et al. (2008) did test the relative enhancements in isolated and non-isolated pairs and did not find a significant difference. However, they characterize the environment only in a very small region (projected within 100 h −1 kpc) around their galaxies, which the results of Barton et al. (2007) suggests is not large enough to accurately quantify the local density. Nikolic et al. (2004) and Woods & Geller (2007) both find a stronger enhancement in tidally-triggered star formation for blue star-forming galaxies. Interestingly, Nikolic et al. (2004) and Li et al. (2008) find little dependence of the enhancement on the relative mass or luminosity of the pair galaxies to their companions, whereas Woods & Geller (2007) and Ellison et al. (2008) find that the relative magnitude of the pair is important in the effectiveness of the tidallytriggered interactions.
A similar dependence of star formation rate on projected separation in close pairs has been found by Barton et al. (2000) and Woods et al. (2006) in the CfA2 redshift survey (Geller & Huchra 1989) , and by Lambas et al. (2003) in the 2dFGRS. While these studies have made use of large-volume surveys at low redshifts to investigate a large sample of close pairs, comparatively few studies of tidal interactions have been performed at intermediate redshifts, where the effects may be more prominent due to the higher star formation rate density and gas fraction in the universe at those epochs. These intermediate-redshift studies could be valuable in determining whether a decline in star formation triggered by tidal interactions contributes to the decline in the global star formation rate.
Only recently have intermediate-redshift surveys with sufficient volume been utilized to examine close pairs in this regime. Lin et al. (2007) used data from the DEEP2 survey (Davis et al. 2003 ) along with infrared fluxes from Spitzer and found an enhanced SSFR in r p ≤ 50 h −1 kpc close pairs and morphologically-identified merger systems, but were unable to draw conclusions about the redshift evolution of the signal between redshifts 0.1 and 1.1. They also found that the anticorrelation between star formation rate and pair separation seen in low-redshift pair studies was seen at higher redshift. de Ravel et al. (2009) Geller et al. 2005 ) at redshifts 0.08 ≤ z ≤ 0.38 and found similar trends to the previous low-redshift studies, but they also did not look for redshift evolution in their sample.
In this paper, we investigate the relative SSFR of galaxies in isolated close pairs compared to a control sample of isolated galaxies in the Prism Multi-Object Survey (PRIMUS 10 ; Coil et al. 2010, Cool et al. in preparation) , a low-dispersion prism intermediate-redshift survey that provides the largest sample of faint galaxy redshifts yet to z ∼ 1. We use existing UV and optical photometry to infer rest-frame U V − r colors as a proxy for SSFR. One advantage of studying galaxies at intermediate redshifts is that the ultraviolet emission, which measures the young intermediate-to-high-mass ( 5 M ⊙ ) stellar population of galaxies, is shifted redward, close to or into observed-frame optical wavelengths. This makes it an ideal tracer of star formation over a range of redshifts (Kennicutt 1998 , and references therein), although the UV is more susceptible to attenuation by dust. We have deblended UV data from the Galaxy Evolution Explorer (GALEX; Martin et al. 2005 ) that we use to determine rest-frame fluxes in both the far-UV (F U V ; λ ef f ∼ 1530 A) and near-UV (N U V ; λ ef f ∼ 2270Å) bands.
Our goal is to study the relative effects of tidal interactions on SSFR at intermediate redshifts (z ∼ 0.5), where relatively few studies of this nature have been performed in comparison to low redshift studies. We investigate galaxies in pairs with a projected separation of r p ≤ 50 h −1 kpc , which has been used in previous studies (e.g. Barton et al. 2000; Freedman Woods et al. 2010 ) as a typical distance within which to define interacting systems. We also select a subsample of galaxies in pairs with a projected separation of r p ≤ 30 h −1 kpc to look for an increased enhancement in SSFR with decreasing separation, as has been indicated by past studies. We focus on the SSFR rather than the absolute star formation rate so that we are not biased toward intrinsically more massive and luminous galaxies with increasing redshift. We examine how those effects might evolve over a range of redshifts (0.25 ≤ z ≤ 0.75) to investigate whether the overall downward trend of star formation rate in field galaxies is reflected in isolated pair galaxies undergoing tidal interactions. A large redshift survey like PRIMUS (∼120,000 robust galaxy redshifts over 9.1 deg 2 out to z ∼ 1) is needed for such a study in order to define a clean sample of isolated pair galaxies that is large enough to compare statistically to an unbiased control sample. This paper is organized as follows. In § 2, we describe the PRIMUS dataset and the cuts we apply to create a clean sample from which to select pair and isolated galaxies. In § 3, we describe our methodology for determining the F U V and N U V -band fluxes for our sample. We describe our method for selecting isolated pair galaxies and a corresponding control sample in § 4. We present our results in § 5 and discuss them in § 6. We summarize our main conclusions in § 7. Throughout this paper, we assume a ΛCDM cosmology with Ω m = 0.3, Ω Λ = 0.7, and h = 0.71. All magnitudes used in this paper are on the AB system. Rest-frame colors are denoted by a preceding superscript zero, e.g.
2. DATA We draw our sample of galaxies from the Prism MultiObject Survey (PRIMUS; Coil et al. 2010, Cool et al. in preparation) , a low-resolution spectroscopic redshift survey covering 9.1 deg 2 of the sky with existing multiwavelength data from the infrared to the X-ray, including UV data from GALEX. The PRIMUS catalog contains robust redshifts for ∼120,000 objects to a flux limit of i ∼ 23. The redshifts from PRIMUS have been demonstrated to be accurate to within σ z /(1 + z) 0.005 and contain 3% catastrophic outliers (∆z/(1 + z) ≥ 0.03). The advantage of using the PRIMUS dataset is that it surveys a volume comparable to the 2dFGRS, but at redshifts out to z ∼ 1. By sacrificing spectral resolution for throughput, PRIMUS is able to observe ∼ 2, 500 objects simultaneously and probe a much larger volume than high-resolution spectroscopic surveys at comparable redshifts such as DEEP2 and VVDS.
PRIMUS targets multiple independent fields covering a total area of 9.1 deg 2 . The targeted fields have multiple bands of optical photometry that were used in the redshift determination. The full details of the optical photometry, zeropoints, and relevant references are given in Coil et al. (2010) .
To ensure a high-quality sample from which to select pair galaxies and control samples, we apply a series of selection criteria to the PRIMUS catalog. First, we only include objects that have a redshift confidence of Q = 4, which creates the most pure sample with the lowest number of redshift outliers, and we also select objects that do not have any extraction flags indicating poor data quality or an uncertain redshift determination (see Cool et al. in preparation for details). We also require objects to have been identified as a galaxy (as opposed to a star or broadline AGN) by the templates used in the redshift fitting. In addition, we only include objects that have an apparent i-band magnitude (inferred by K-correcting from the nearest available photometric band to the observedframe i-band) brighter than 22.5. The catastrophic outlier rate for galaxies brighter than this limit is 5% but has not been well-tested at fainter magnitudes, so we do not include those objects in our analysis. Finally, we only include objects in regions where we have deblended GALEX fluxes (see § 3.1). Hereafter, we refer to this pruned catalog as the "parent sample". The parent sample contains 55,944 galaxies, and its redshift distribution is shown in Figure 1 .
All rest-frame quantities are computed using the kcorrect software package (v4.1.4; Blanton & Roweis 2007) . To summarize, the software fits the sum of a set of basis templates at the PRIMUS redshift to the broadband optical photometry available in each field. The basis templates are based on stellar population synthesis models and are constrained to produce a non-negative best-fit template. It is this best-fit template that we use to infer rest-frame absolute magnitudes by K-correcting from the nearest observed photometric band in that object's particular field.
DETERMINATION OF UV-R COLOR
We quantify the SSFR of galaxies by calculating their rest-frame F U V − r and N U V − r colors. Salim et al. (2005) has shown that N U V − r is tightly correlated with the ratio of current (within the past ∼100 Myr) to past-averaged star formation, which is related to SSFR (Kennicutt et al. 1994) . The UV flux is a proxy for star formation rate since it traces young, massive stars, and the r-band flux is a proxy for stellar mass since it will trace the older stellar populations of galaxies and is relatively insensitive to extinction from the interstellar medium of the host galaxy.
UV Flux Determination
GALEX has a typical PSF full-width at halfmaximum of 4.2 ′′ in the F U V -band and 5.3 ′′ in the N U V -band (Morrissey et al. 2007) .
Although deep GALEX photometry exists for all of the PRIMUS fields, these PSF widths correspond to a projected distance ranging from ∼ 15 h −1 − 25 h −1 kpc at the redshift considered in our analysis, which is problematic for resolving close pairs with smaller projected separations. Therefore, a team member (S. Arnouts) has created a catalog of object fluxes from GALEX that have been determined using a Bayesian deblending technique (Guillaume et al. 2006) . The technique uses an expectation-maximization (EM) algorithm to determine flux solutions for blended objects using optical priors from the bluest available photometric band in each field (typically u-band or Bband) and has been used in past studies with deep GALEX imaging (e.g. Zamojski et al. 2007; Ilbert et al. 2009; Salim et al. 2009; Hammer et al. 2010) . The EM algorithm is only applied to objects fainter than N U V = 21.75. At brighter magnitudes, blending and confusion is not a major issue, so the GALEX pipeline photometry is used. GALEX coverage exists for 7.47 of the 9.1 deg 2 observed by PRIMUS. For this analysis, we only include objects that are in the GALEX catalog.
UV Extinction Corrections
Actively star-forming galaxies are expected to have their UV flux attenuated due to dust (Sanders & Mirabel 1996; Kennicutt 1998) . As a result, UV fluxes will be underestimated unless dust extinction is accounted for. We use the relations determined by Cortese et al. (2008) to convert the galaxies' total infrared-to-UV (TIR/UV) ratio and 0 (U V − r) color into extinction corrections for both the F U V -band and N U V -band, A F UV and A N UV , respectively. These relations use the 0 (U V − r) colors to control for the age of the underlying stellar population. If unaccounted for, the UV attenuation calculated from other methods (e.g. Kong et al. 2004; Buat et al. 2005; Salim et al. 2007 ) will be overestimated in general.
We estimate the total infrared-to-FUV ratio (TIR/FUV) of a galaxy using its 0 (F U V − N U V ) color (Cortese et al. 2006 (Cortese et al. , 2008 for the A F UV calculation. In calculating A N UV , we convert this into a TIR/NUV ratio. We note that Cortese et al. (2008) claim that these extinction corrections are valid only for galaxies with 0 (F U V − r) ≥ 1.6 and 0 (N U V − r) ≥ 1.5, respectively. For galaxies with bluer colors, we will underestimate the extinction correction needed. However, only ∼ 20% of the galaxies in both our pair and control samples fall in this range, so the extinction correction should be valid for the majority of our sample.
Given the number of assumptions made in determining this extinction correction, we investigate both the corrected and uncorrected U V − r colors in our results ( § 5).
SAMPLE SELECTION
Simulations have shown that the fraction of galaxies in close pairs exhibiting enhanced star formation relative to isolated galaxies can be biased toward lower values if the environment of the interacting galaxy is not taken into account (Barton et al. 2007; Perez et al. 2009a ). This effect results from the wellknown morphology-density relation: a larger fraction of galaxies in overdense environments are red earlytype ellipticals with little star formation compared to galaxies in underdense environments, where there is a larger fraction of blue late-type spirals (Dressler 1980; Postman & Geller 1984; Giuricin et al. 2001; Gómez et al. 2003; Kauffmann et al. 2004; Blanton et al. 2005) . The results of simulations by Barton et al. (2007) show that galaxies in r p ≤ 50 h −1 kpc close pairs are likely to be in dark matter halos that contain more galaxies than the two comprising the pair, and in many cases (∼40%) contain 9 or more galaxies. These dense environments will have large effects on the inferred SSFR of the galaxy pair. In order to distinguish star formation triggered by tidal interactions with a single companion galaxy from environmental effects, one must focus on pairs in low density environments and compare the relative SSFR of those galaxies with that of a control sample of galaxies in a similar environment.
The simulations of Barton et al. (2007) show that the effects of a tidal interaction between members of a galaxy pair can be separated from the effects of the surrounding environment by considering only pairs with no other objects within a projected separation of 700 h −1 kpc, and comparing them to a control sample consisting of isolated galaxies with no other objects within 300 h −1 kpc and at most one object between 300 h −1 kpc and 700 h −1 kpc away. However, they find that the majority (∼70%) of galaxies in their simulations with a projected separation of at least 300 h −1 kpc to their nearest neighbors are in isolated halos, and this fraction increases with even larger projected distances to their nearest neighbor. They also find that the masses of isolated close pair host halos are generally two to three times the masses of isolated single galaxy host halos, indicating that isolated galaxies are the progenitors of the isolated pairs. Since the local environment of a progenitor should remain the same after an interaction with another isolated galaxy, one would expect that pairs with no other galaxies within 300 h −1 kpc should also mostly reside in host halos with no galaxies other than itself and its companion.
The Barton et al. (2007) simulations were also designed to match a volume-limited sample of M B ≤ −19 galaxies selected from the 2dFGRS. Our parent sample, on the other hand, is a flux-limited sample. The B-band luminosity for galaxies at our detection limit ranges from M B − 5 log h ≈ −16 at z = 0.25 to M B − 5 log h ≈ −18.5 at z = 0.75. Roughly one-third of our pair and isolated sample consists of galaxies less luminous than those used in the Barton et al. (2007) analysis. We conclude that their results, when applied to our sample, are overly conservative in the sense that had they considered less luminous galaxies, they likely would have found that they could have set their projected separation threshold to less than 700 h −1 kpc and still have found most of their pair and isolated galaxies in isolated halos. Therefore, we must reduce our cut on the projected distance to the nearest neighbor since our sample includes fainter galaxies. For these reasons, we apply a threshold of 300 h −1 kpc in radius to define our isolated pair and control samples. We test for potential biases resulting from our use of a flux-limited sample in the discussion of our results ( § 6).
Pair Sample
The sample of isolated pair galaxies (hereafter referred to as the "pair sample") is defined as objects in the parent sample with exactly one neighbor within 50 h −1 kpc in projected separation and within ∆z/(1 + z) ≤ 0.01, with no other objects within a projected separation of 300 h −1 kpc and within ∆z/(1 + z) ≤ 0.01 of the mean redshift of the pair. We also consider a subset of these pair galaxies that have a projected separation less than 30 h −1 kpc. The redshift-space cut corresponds to a recessional velocity difference of ∆V ≤ 3000 km s −1 . This is a larger ∆V cut than past studies have used (typically ∆V ∼ 500 − 2000 km s −1 ) to account for peculiar velocities, but is necessary due to the redshift uncertainty of PRIMUS. This will have the effect of introducing more interlopers into our pair sample and will dilute any signal from triggered star formation, making our results a lower limit.
We impose a lower limit of r p ≥ 5 h −1 kpc on the projected separation of pairs in our sample since at smaller separations it is difficult to distinguish true merging systems from spurious pair detections (e.g. irregular galaxies that may be misidentified in the photometry as two separate objects). Patton et al. (2000) find that these very close pairs should only account for ∼5% of true r p ≤ 20 h −1 kpc pairs based on an extrapolation of the correlation function, so they should comprise an even smaller fraction of our pair sample. We limit the pair sample to objects where at least 90% of the area projected within 300 h −1 kpc of the object falls within the observed PRIMUS region. This removes objects that lie too close to the boundaries of the survey (including CCD gaps) or to a region masked due to a bright star since we will be limited in our ability to constrain the local environment in those areas. We only include objects that have no more than two potentially conflicting neighbors in the PRIMUS targeting catalog (defined as nearby objects in projection that overlap with the 30 ′′ × 8 ′′ extraction region of the galaxy). This removes objects for which we might potentially underestimate the density of its local environment due to density-dependent sampling in PRIMUS (see Coil et al. (2010) for details), although many of these objects may actually be at different redshifts than the pair galaxy of interest. We also only consider galaxies in our full sample with 0 (u − r) ≤ 2 (Figure 2) , which approximately selects galaxies in the blue cloud. This is done to ensure that we are not comparing galaxies from completely different populations. Based on past results, we expect the blue galaxies to show a more pronounced signal (Nikolic et al. 2004; Sol Alonso et al. 2006; Woods & Geller 2007 ). This optical color selection potentially removes dusty star-forming galaxies on the red sequence, but only a small fraction (∼15%) of red sequence galaxies out to z = 0.5 at a flux limit similar to that of our sample is actively star-forming (Zhu et al. 2010 ). We do not place constraints on the luminosity difference between galaxies in a pair, so both major and minor interactions are included in our sample.
We note that these selection criteria are applied to pair galaxies individually so that it is possible for one galaxy in a pair to be included in the pair sample, while its companion is not. We show HST imaging for a subset of pairs in Figure 3 as an example of typical galaxy pairs in our sample. These pairs are taken from the COSMOS field, where existing HST imaging is publicly available.
Due to the lack of volume at low redshift in PRIMUS and the drop in the observed number density at higher redshift (see Figure 1) , we restrict the pair sample to galaxies in the range 0.25 ≤ z ≤ 0.75. After applying these cuts, we have a total of 195 r p ≤ 50 h −1 kpc pair galaxies. Of these pair galaxies, 101 are in r p ≤ 30 h −1 kpc pairs. In Figure 4 , we plot the distribution of ∆z/(1 + z) for our pair sample. We find that although we chose a relatively large cut at ∆z/(1 + z) ≤ 0.01 (∆V ≤ 3000 km s −1 ) to allow for redshift uncertainties, Fig. 2 .-Color-magnitude diagram for the parent sample (left), isolated pair galaxies with rp ≤ 50 h −1 kpc (center), and isolated sample (right). The 50% and 75% contours are shown for clarity. The hatched region indicates the pair and isolated galaxies with 0 (u − r) > 2, which we exclude from our analysis. The number of objects in each sample, not including the hatched region, is given in the bottom right corner of the corresponding panel. Fig. 3. -HST imaging of a subset of close galaxy pairs in the COSMOS field. Circles have been drawn around the galaxies in the pair (black) and other objects in the parent sample (grey). The redshift of each object is indicated below the circle. The length of the bar in the upper left corner of each panel represents a projected distance of 50 h −1 kpc at the mean redshift of the depicted pair. Fig. 4 .-Redshift-space pair separation distribution for rp ≤ 50 h −1 kpc pair galaxies (blue solid line) and rp ≤ 30 h −1 kpc pair galaxies (red dashed line). Roughly 90% of our pair galaxies are separated from their neighbor by ∆z/(1 + z) ≤ 0.005 (∆V ≤ 1500 km s −1 ). roughly 90% of the galaxies in the pair sample have a redshift-space separation within ∆z/(1 + z) ≤ 0.005 of their neighbor, corresponding to a recessional velocity difference within ∆V ≤ 1500 km s −1 . The median recessional velocity difference for the pair sample is ∆V ∼ 635 km s −1 . In order to test for any possible redshift dependence of a detected signal, we subdivide our pair sample into two bins in redshift: a lower-redshift (0.25 ≤ z ≤ 0.5) and higher-redshift (0.5 ≤ z ≤ 0.75) bin. We select a separate control sample (see § 4.3) for the r p ≤ 50 h −1 kpc and r p ≤ 30 h −1 kpc pairs in each of our three redshift ranges.
Isolated Sample
In order to test for an enhancement in star formation in close pair galaxies due to tidal interactions, we need a control sample with which to compare. To do this, we first define a population of isolated galaxies (hereafter referred to as the "isolated sample") by considering only galaxies in the parent sample with no other objects within a projected separation of 300 h −1 kpc and ∆z/(1 + z) ≤ 0.01. The selection criteria we apply to the pair sample based on the survey boundaries, conflicting slits, and 0 (u − r) color are also applied to the isolated sample. We do not apply a strict redshift cut on the isolated sample, although we do match our pair sample to a subset of the isolated sample in both redshift and rest-frame r-band magnitude when constructing the control samples ( § 4.3). The color-magnitude diagrams of the parent sample, pair sample, and isolated sample are shown in Figure 2 . There are a total of 7,890 galaxies in the isolated sample.
We note that roughly ∼20% of the galaxies in both the pair and isolated samples have a potential companion projected within 50 h −1 kpc in the imaging data with a targeting magnitude (typically r-band or i-band) brighter than 22.5 that was not targeted by PRIMUS for spectroscopy. These objects could potentially result in our pair sample containing objects in overdense regions or our isolated sample containing pair galaxies, both of which will dilute our results. However, many of these potential companions may actually be at different redshifts than the objects in our samples, so it is likely that Fig. 5. -Redshift (left) and r-band luminosity (right) distribution for the final rp ≤ 50 h −1 kpc pair sample (solid) and the full isolated galaxies sample (dashed). The P KS value for each distribution is given in the top left corner of the corresponding panel. The distributions for the two samples are clearly drawn from different populations, indicating that the full isolated galaxy sample is not a well-matched control sample for the pair galaxies.
a much smaller fraction of our data is affected.
Building a Fair Control Sample
Since PRIMUS is a flux-limited survey, close pairs detected at higher redshifts will be biased toward smaller luminosity contrasts because fainter objects will not be identified (Patton et al. 2000) . At higher redshifts, isolated galaxy pairs with one lower-mass galaxy below the flux limit will be misidentified as an isolated galaxy. To ensure that we are comparing the pair galaxies to a fair control sample, we need to create the control sample in a way such that its redshift and magnitude distributions match those of the pair galaxy sample. The isolated sample clearly does not satisfy this, as shown in Figure 5 . The numbers in the top left corner of each panel indicate the Kolmogorov-Smirnov (KS) probability, P KS , of two distributions having been drawn from the same sample. Furthermore, the results of simulations performed by Perez et al. (2009a) suggest that 70% of the differences between galaxies in close pairs and a control sample of isolated galaxies can be removed by constraining their redshift, stellar mass, and local environment distributions. Much of the remaining differences between the two samples in their study can be removed by also controlling for the mass of the host dark matter halo, which we are unable to constrain with our data. However, they claim in a subsequent study (Perez et al. 2009b ) that they may have overestimated these effects, so their findings on the influence of host halo mass should be considered an upper limit. We have already controlled for the local environment of our samples as described in § 4.1 and § 4.2. By also controlling for redshift and stellar mass, we eliminate the most significant biases that could influence our results.
We use a method similar to that of Ellison et al. (2008) to select a subset of the isolated sample that is matched in redshift and r-band luminosity (as a proxy for stellar mass) to our pair sample. For each pair galaxy, we calculate its distance from all galaxies in the isolated sample in the two-dimensional parameter space defined by the redshift and r-band absolute magnitude distributions of the sample. This distance, ∆ z−Mr , is defined as
(1) where z pairgal , z iso , M r,pairgal , and M r,iso are the redshifts and rest-frame r-band absolute magnitudes of a given pair and isolated galaxy, and A is a scaling factor. We select a fixed number, N nearest , of isolated galaxies in order of increasing ∆ z−Mr for each pair galaxy and use those galaxies as our control sample, which results in a control sample consisting of N control = N nearest N pairgal galaxies. By sampling with replacement, which Ellison et al. (2008) did not do, our control samples can contain duplicates of the same isolated galaxy. However, this removes any dependence of an individual pair galaxy's control sample on the rest of the pair sample. We choose N nearest = 30, which is roughly the largest value such that the total number of galaxies in a control sample is no greater than twice the number of unique galaxies in that same sample across all six of the pair samples in our analysis (see below). Based on trial and error, we set A = 12, which produces a consistent scaling between the values of P KS for the redshift and M r distributions with increasing N nearest . Figure 6 shows the redshift and r-band luminosity distributions for the r p ≤ 50 h −1 kpc and r p ≤ 30 h −1 kpc pair samples and their respective control samples across the full redshift range, indicating that the samples are well-matched. We also compare the 0.25 ≤ z ≤ 0.5 and 0.5 ≤ z ≤ 0.75 pairs with their respective control samples and find similar results. The number of objects in each sample for the different redshift ranges is given in Table 1. 5. RESULTS For each of our redshift ranges, we determine the distribution of 0 (F U V − r) and 0 (N U V − r) colors for the r p ≤ 50 h −1 kpc and r p ≤ 30 h −1 kpc pair samples and their respective control samples. We calculate the shifts between the mean colors of the pair sample and its corresponding control sample,
and
The error on the mean is determined by σ/ √ N for each sample. To quantify the level of confidence in our result, we run a KS test to determine the likelihood of the 0 (U V − r) distributions of the pair and control samples having been drawn from the same parent distribution.
In the top row of Figure 7 , we plot the frequency distribution of galaxies as a function of the quantities defined in Equations 2 (left plot) and 3 (right plot) for r p ≤ 50 h −1 kpc pair galaxies, r p ≤ 30 h −1 kpc pair galaxies, and their respective control samples of isolated galaxies. The pair sample shows an excess of galaxies at bluer colors with a mean offset of ∆ F U V − r = −0.134 ± 0.045 and ∆ N U V − r = −0.075 ± 0.038 for the r p ≤ 50 h −1 kpc pair galaxies, indicating an enhancement in SSFR relative to the control sample. A stronger enhancement is seen in the r p ≤ 30 h −1 kpc sample with a mean offset of ∆ F U V − r = −0.193 ± 0.065 and ∆ N U V −r = −0.159±0.048. This is in agreement with past results indicating that star formation enhancement due to tidal interactions between galaxy pairs is anticorrelated with pair separation. The values of ∆ F U V − r and ∆ N U V − r are given in Table 2 , along with the error bars and the corresponding values of P KS . The P KS values for the r p ≤ 50 h −1 kpc and r p ≤ 30 h −1 kpc pairs indicate that the null hypothesis (that the pair and control samples were drawn from the same 0 (U V − r) distributions) can be rejected at ∼ 95% significance. Figure 7 also shows the results for galaxies at lower (0.25 ≤ z ≤ 0.5) redshift and higher (0.5 ≤ z ≤ 0.75) redshift in the middle and bottom rows, respectively. In the lower redshift bin, the excess of blue 0 (U V − r) colors for pair galaxies is consistent with the overall results across both r p samples, showing a slightly stronger enhancement for the r p ≤ 50 h −1 kpc sample compared to those across the full redshift range. In the higher redshift bin, the r p ≤ 30 h −1 kpc pair galaxies show a weaker excess of blue colors, although this result is less significant than the lower redshift sample due to a smaller sample size (see Table 1 ). Although a larger sample size would help to better constrain their significance, these results indicate that SSFR enhancement due to tidal interactions in small-separation pairs shows some evidence for redshift evolution between z = 0.25 and z = 0.75, although it is marginal given the error bars. In Figure 8 , we show this main result.
Given the assumptions made in performing the UV extinction correction, we also consider the uncorrected U V − r colors of the pair and control samples. Figure 9 shows the results obtained when the Cortese et al. (2008) correction is not applied. These results are also quantified in Table 2 . We find that our general result is qualitatively unchanged when compared to the extinctioncorrected results in Figure 7 . The distribution of U V − r colors has shifted redward as expected, but by a similar amount for both the pair and control samples. The ∆ F U V −r and ∆ N U V −r values have shifted slightly blueward by ∼ 1σ. The P KS values still indicate a result at 95% significance. Our conclusions are therefore robust to any uncertainties introduced by the UV extinction corrections.
6. DISCUSSION Our study of close pair galaxies in PRIMUS reveals a stronger SSFR enhancement in the subset of r p ≤ 30 h −1 kpc pair galaxies than in the subset of r p ≤ 50 h −1 kpc pair galaxies, which is consistent with the findings of previous studies at both low redshift (Kennicutt et al. 1987; Barton et al. 2000; Lambas et al. 2003; Nikolic et al. 2004; Woods & Geller 2007 ) and intermediate redshift (Lin et al. 2007) . This is likely due to the fact that at larger separations, the interacting galaxies are further away in time from perigalacticon, which is when the tidal effects between the two are greatest (tidal force approximately scales as r −3 ). Before the closest pass of the galaxies in the pair, the r p ≤ 50 h −1 kpc pair Redshift distribution for pair galaxies (solid) and the corresponding control samples (dashed). The two panels show the distributions for the rp ≤ 50 h −1 kpc pair galaxies (left) and the rp ≤ 30 h −1 kpc pair galaxies (right). The KS probability of the two samples having been drawn from the same distribution is indicated in the top left corner. In both cases, the pair and control samples are well-matched. Right: r-band luminosity distributions for pair galaxies and the corresponding control samples. Fig. 7. -Left: 0 (F U V − r) distribution for pair galaxies (solid) and their corresponding control sample (dashed). The vertical lines at the bottom of each panel indicate the mean 0 (F U V − r) color of the pair and control samples. The two columns show the distributions for the rp ≤ 50 h −1 kpc pair galaxies (left) and the rp ≤ 30 h −1 kpc pair galaxies (right). The three rows show the results for the full pair sample (top), the 0.25 ≤ z ≤ 0.5 pair galaxies (middle), and the 0.5 ≤ z ≤ 0.75 pair galaxies (bottom). The value of ∆ F U V − r is given in the top left corner of each panel. The results suggest an enhancement in the SSFR of close pair galaxies relative to the control sample at ∼ 3σ significance for the full redshift range. Right: 0 (N U V − r) distribution for pair galaxies and their corresponding control sample. The results suggest an enhancement in the SSFR of close pair galaxies relative to the control sample at ∼ 2σ significance for the full redshift range.
TABLE 2 Results

Redshift Extinction Corrected
Uncorrected The dotted line at ∆ U V − r = 0 represents the null hypothesis of no enhanced SSFR for the pair galaxies. We find marginal evidence for evolution of ∆ U V −r with redshift.
galaxies have had less time for tidal interactions to have affected the gas within each galaxy and triggered new star formation. After the closest pass, the r p ≤ 50 h −1 kpc pair galaxies have had a longer amount of time for the increased UV flux from tidally-triggered star formation to fade due to the passive evolution of the stellar populations formed during the interaction.
To obtain a rough estimate of the fractional increase in the SSFR of pair galaxies relative to the control galaxies, we run stellar population synthesis models (Bruzual & Charlot 2003) . To represent a galaxy before interaction with a companion, we assume a constant star formation rate of 1 M ⊙ yr −1 and run the model to t = 6.5 Gyr, which is approximately the time between an assumed formation redshift of z = 3 and the mean redshift of our sample, z ≈ 0.5. We also test τ -models where the SFR decreases with a characteristic timescale of τ = 5 Gyr and find similar results. The peak intensity of tidally-triggered star formation is expected to last for only a few hundred Myr (Di Matteo et al. 2007 , 2008 Freedman Woods et al. 2010) , so to simulate a tidallytriggered burst of star formation, we add a second burst of constant star formation lasting from t = 6.5 Gyr to t = 6.8 Gyr. We then compare the 0 (U V − r) color and the SSFR over this timescale to those of a model where the second burst was excluded (representing a control galaxy). By running a number of trials with varying burst strengths, we determine that the mean enhancement in SSFR for the r p ≤ 50 h −1 kpc and r p ≤ 30 h −1 kpc pair galaxies is roughly ∼ 15 − 20% and ∼ 25 − 30%, respectively. These values are broadly consistent with the results of simulations from Di Matteo et al. (2008) , who find that the median integrated star formation rates of interacting galaxies are ∼ 15 − 25% greater than those of isolated galaxies (depending on disk inclination) over the same time period following a tidal interaction for merging systems. Our results are also consistent with the enhancement in birthrate parameter in low-redshift galaxy pairs found by Lambas et al. (2003) after accounting for the fact that they look at pairs with smaller projected separations (r p ≤ 25 h −1 kpc) than we do. We note that we have not explicitly controlled for the relative masses/luminosities of the interacting pair galaxies, so the inclusion of minor interactions in our sample may reduce the level of the average enhancement we would otherwise find (e.g. Woods & Geller 2007; Ellison et al. 2008) . The SSFR enhancement could also be biased toward lower values by interlopers in our pair sample, as projection effects can result in a significant fraction (∼ 50%) of apparent pairs not being physically associated, even when a strict cut on recessional velocity difference is applied (Patton & Atfield 2008) .
Due to the likely increased gas content and frequency of tidal interactions at higher redshifts, we may have expected an enhancement of tidally-triggered star formation in close pairs to contribute to the increase in the global star formation rate at higher redshift compared to the present epoch (Lilly et al. 1996; Madau et al. 1996; Chary & Elbaz 2001; Pérez-González et al. 2005) . The lack of significant redshift evolution in our results suggests that tidally-triggered star formation in close pairs is not a major contributor to the change in the global star formation rate across this redshift range. If one assumes a strong redshift dependence of the pair fraction of (1 + z)
4.74 for late-type galaxies at comparable luminosities to our sample (de Ravel et al. 2009 ), having no evolution in the enhancement of the SSFR due to tidal interactions means that roughly twice the amount of tidally triggered star formation per unit comoving volume is occurring at 0.5 ≤ z ≤ 0.75 than at 0.25 ≤ z ≤ 0.5. If this enhancement is only ∼ 25% of the SSFR of isolated galaxies (ignoring the likely lower enhancement in early-type galaxies), and pair galaxies only comprise some fraction of the entire galaxy population at a given redshift, then the total decrease in the SFR density due to tidal interactions is not a significant factor in the change of the global SFR density, which has declined by a factor of ∼ 2 over this redshift range assuming Pérez-González et al. 2005) . This implies that previous results showing that merger-induced star formation is also not a major contributor (Wolf et al. 2005; Robaina et al. 2009; Hopkins et al. 2010) can be extended to more frequent tidal interactions. Furthermore, tidally-triggered star formation does not appear to be sensitive to changes in the gas content of galaxies as a function of redshift since we see no evidence for evolution.
Because the parent sample is drawn from a flux-limited survey, one potential source of bias is the fact that lower luminosity objects will not be detected at higher redshifts. To test this, we run our analysis on a subset of the parent sample, including only objects with M B − 5 log h ≤ −18.5, which is roughly the lowest B- Figure 7 , indicating that they are robust to the assumptions made in our extinction correction.
band luminosity of galaxies in the parent sample at z = 0.75. We find that the SSFR enhancements in the pair galaxies shift downward by ∼ 1σ, although the error bars are larger due to the smaller sample size. There is still only marginal evidence for redshift evolution, indicating that our use of a flux-limited sample does not change our conclusions.
7. CONCLUSIONS Using spectroscopic data from the recently-completed Prism Multi-Object Survey (PRIMUS), in addition to existing broadband photometric data and deblended GALEX data in the PRIMUS fields, we study the enhancement of SSFR in isolated close pairs of galaxies relative to a fair control sample in the redshift range 0.25 ≤ z ≤ 0.75. In comparison to the numerous investigations of tidally-triggered star formation in close pairs at low redshift (z ∼ 0.1), few studies of a similar nature have been performed at these intermediate redshifts. This has been primarily due to the lack of spectroscopic redshifts at the depth and volume needed to obtain a sufficiently large sample size for these studies. PRIMUS has now allowed us to define a clean sample of isolated close galaxy pairs and to perform this analysis at intermediate redshift.
We define a sample of 195 galaxies that are in isolated close pairs with projected separation r p ≤ 50 h −1 kpc and ∆z/(1 + z) ≤ 0.01, as well as a population of 7,890 isolated galaxies from which we build representative control samples that are matched in redshift and r-band luminosity to the pair galaxies. We split the pair sample into two bins in redshift to further investigate the effect of redshift on the relative enhancement. For each redshift range, we also select a subsample of r p ≤ 30 h −1 kpc pairs to search for a stronger signal at smaller projected separation, as is expected based on previous observational results at lower redshift.
Our results show that for the full redshift range (0.25 ≤ z ≤ 0.75), the pair galaxies have bluer 0 (U V −r) colors on average than isolated galaxies with similar redshift and r-band luminosity distributions by −0.134 ± 0.045 magnitudes in 0 (F U V − r) and −0.075 ± 0.038 magnitudes in 0 (N U V − r) for the r p ≤ 50 h −1 kpc pair galaxies. For the subset of r p ≤ 30 h −1 kpc pair galaxies, the colors are bluer by ∆ F U V − r = −0.193 ± 0.065 and ∆ N U V − r − 0.159 ± 0.048 magnitudes. This indicates an enhancement in SSFR of roughly ∼ 15 − 20% and ∼ 25 − 30%, for the r p ≤ 50 h −1 kpc and r p ≤ 30 h −1 kpc pairs, respectively. The stronger enhancement in the subset of r p ≤ 30 h −1 kpc pair galaxies is consistent with previous results at low redshifts. A larger sample of pair galaxies would help to better constrain the significance of the enhancement.
We find marginal evidence for evolution of the SSFR enhancement in close pairs with redshift with the enhancement being slightly more significant at lower redshifts, indicating that a decrease in the level of tidallytriggered star formation in low-density environments is not a contributing effect to the overall decrease in global star formation rate density from z ∼ 1 to the current epoch.
PRIMUS is one of the first redshift surveys with the width and depth needed to create a large enough sample of isolated pair and control galaxies for studies of tidally-triggered star formation at intermediate redshifts. Future studies will require redshift surveys that probe larger volumes to obtain the requisite number statistics needed to better constrain the redshift evolution of tidally-triggered star formation in close pairs.
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